Senoue, column 1 , line 33 et seq. Further, theExaminer alleges that the gases 
disclosed as being in a CVD chamber citing Senoue, column 4, line 53 et seq. 

The claimed invention as amended is drawn to a chamber cleaning gas for 
treating a plasma CVD chamber with at least one of the claimed carbon fluorocarbons 
to remove byproducts formed on the CVD chamber. For exemplary purposes only, 
such byproducts include silicon, polysilicon, tungsten, titanium and their oxides, nitrites 
and carbides (see specification, page 2, line 23 - page 3, line 1). Further, the claimed 
cleaning method may be used to remove any byproduct formed on a CVD chamber 
which one of ordinary skill in the art would expect to be formed on the inside of a CVD 
chamber resulting during CVD processing. 

The present invention is not anticipated by Senoue as Senoue fails to teach or 
suggest a chamber cleaning gas comprising the claimed gases. Therefore, the 
chamber gas must have the physical and chemical characteristics necessary for plasma 
CVD chamber cleaning. 

Contrary to the Examiner's assertion, Senoue fails to teach or suggest a plasma 
CVD chamber cleaning gas. On the contrary, Senoue is completely silent as to a CVD 
chamber cleaning gas. Senoue is specifically directed to removing an etching residue 
or polymer from a substrate or a semiconductor material but clearly not a chamber wall. 
Moreover, Senoue fails to teach or suggest let alone motivate one of ordinary skill in the 
art to use its etching gas on the walls of a CVD chamber. 

Evidence of these uses is provided in Senoue, which discloses treatment to 
remove the etching residue or polymer, or to inhibit the corrosion of the semiconductor 
material (Senoue, column 1, lines 64-66). Further, Senoue teaches the etching of 
silicon by a fluorohydrocarbon gas such as tetrafluoromethane which relates to 



fluorocarbon polymer deposits on a silicon surface (Senoue, column 2, lines 26-29). In 
addition, the polymer residue to be etched is one that remains on the silicon oxide 
material, i.e., the silicon semiconductor substrate (Senoue, column 2, lines 31-32). 

Further evidence that the Senoue gases are used to clean a silicon substrate 
rather than for use in cleaning a CVD wall is provided in Senoue which clearly discloses 
that no contamination was observed on the surface of the substrate (Senoue, column 5, 
lines 20-21); no roughening or contamination was observed on the silicon substrate 
surface (Senoue, column 5, lines 36-37); no formation of any polymer was observed on 
the substrate surface (Senoue, column 5, lines 48-50); and a cleaning treatment of a 
semiconductor material is provided using the disclosed gas(es) (Senoue, column 6, 
lines 6-7). 

In sharp contrast to Senoue, the present invention relates to a cleaning gas 
which can easily and effectively remove reactant byproducts attached to the CVD 
chamber walls (see the present specification, page 2, lines 20-22). 

Contrary to the Examiner's allegation that the application of the gases in Senoue 
is used in a CVD chamber citing Senoue, column 4, line 53 etseq., the cited section 
discloses that the etching treatment of the polysilicon layer was conducted while C 3 F 6 0 
and Cl 2 gases were introduced into the etching chamber . Thus, the Senoue's gases are 
used in an etching chamber , not a CVD chamber . Therefore, contrary to the Examiner's 
allegation, Senoue clearly teaches the use of its gases in an etching chamber and not a 
CVD chamber. 

Furthermore, due to the differences in byproducts formed on an etching chamber 
wall versus a CVD chamber wall, there fails to be any teaching let alone any suggestion 
or motivation for one of ordinary skill in the art to use the gases of Senoue in a CVD 

3 



chamber. The differences in byproducts formed on an etching chamber wall and a CVD 
chamber wall is due to the fact that etching and CVD are different procedures. 

In etching using a fluorocarbon gas, for example, fluorocarbon polymers will be 
deposited on the etching chamber walls. Those fluorocarbon polymers are removed 
mainly by oxygen plasma after the etching process. 

On the other hand, in CVD which deposits Si0 2 , SiN, etc., on a wafer surface, for 
example, some Si0 2l SiN, etc., will be deposited on CVD chamber walls. Those 
byproducts are removed by fluorine radicals (*F) generated from a cleaning gas, such 
as NF 3 or fluorocarbon gases together with oxygen. It should be noted that oxygen is 
required when using fluorocarbon gases for cleaning, as fluorocarbon polymers derived 
from fluorocarbon gases will be deposited on the chamber walls to some extent. 

In the present invention, it was determined that hexafluoropropylene oxide and 
hexafluoroacetone are efficient cleaning gases for plasma CVD chambers, not only 
because they generate fluorine radicals, but also they have oxygen atom themselves. 

Moreover, Applicant wishes to re-emphasize and reiterate the differences 
between cleaning gases and etching gases . 

Etching gases and cleaning gases are not interchangeable. A gas, working 
preferably as an etching gas , is irrelevant to a preferable cleaning gas. This is because 
the properties required for a cleaning gas and an etching gas are different due to their 
roles as previously mentioned and described in the Remarks section to the Amendment 
filed on March 11,2002. 

In short, a cleaning gas can just remove all byproducts formed on the chamber 
walls. However, an etching gas is required to have a high selectivity between what is 
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etched and what is not etched, and a high aspect ratio. Accordingly, it is natural that a 
suitable cleaning gas and a suitable etching gas should be different. 

Moreover, CVD chamber devices and etching chamber devices are distinctive 
devices. Evidence of this is provided by the attached Reference A, which shows 
separate plasma etching chambers and CVD systems and/or processing chambers. 
Accordingly, an etching gas is not suitable for a cleaning gas because an isotropic 
etching or a cleaning in a certain direction is thus not suitable for cleaning. 

Furthermore, Senoue fails to teach or even suggest a method of cleaning a CVD 
chamber let alone using the claimed gases as recited in claims 15, 16 and 18 in a CVD 
chamber cleaning method. 

Based on the foregoing discussion, Applicant respectfully submits that claims 1 1 , 
12, 14-16 and 18 are not anticipated by Senoue. 

Claims 13 and 17 were rejected under 35 U.S.C. § 102(b) as being unpatentable 
over Senoue in view of U.S. Patent 4,260,649 to Denison et al (hereinafter "Denison"). 
The Examiner alleges that every limitation of claims 13 and 17 is disclosed in Senoue 
except that Senoue fails to explicitly disclose a gas of hexafluoroacetone and its use as 
an etchant. However, the Examiner states "it is believed to be subsumed within the 
fluoro gas and process gases alluded to in Senoue". In addition, the Examiner points to 
Denison in alleging the missing element. 

The Examiner mentions that Examples VI discloses that a hexafluoroacetone 
gas, used in conjunction with oxygen may be used to strip photoresist, and that thus 
Denison "teaches using the chemical of claim 17 for the purpose of claim 17 (i.e., 
removal of unwanted material from the plasma CVD chamber)." 
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Contrary to the Examiner's allegation, Denison does not teach the use of a 
hexafluoroacetone gas in conjunction with oxygen to strip a photoresist. 

To be precise, Denison discloses that hexafluoroacetone can be used instead of 
CF 3 I in Example I (column 4, lines 38-42; please note that this paragraph is not included 
in Example VI). In other words, Denison discloses that selective etching of a silicon 
oxide layer overlaying a silicon wafer substrate workpiece is obtained by 
hexafluoroacetone. 

Accordingly, Denison does not mention that hexafluoroacetone is used to strip 
photoresist. 

Therefore, Applicant respectfully submits that the Examiner's assertion is 
incorrect. Thus, Applicant respectfully submits that claims 13 and 17 are not obvious 
from Senoue individually or in combination with Denison. 

In view of the foregoing, Applicant respectfully submits that the present 
application is in condition for allowance. 



Respectfully submitted, 



LARSON & TAYLOR, PLC 




1 199 North Fairfax Street, Suite 900 
Alexandria, Virginia 22314 
(703) 739-4900 



February %l , 2003 



6 



ATTACHMENT A 



Marked Up Replacement Claims 



Following herewith is a marked up copy of rewritten claim 1 1 , together with all other 
pending claims. 

1 1 . (Amended) A chamber cleaning gas for plasma CVD chambers 



12. A chamber cleaning gas according to claim 1 1 comprising 

CF-CF-CF 0 
3\/ 2 

hexafluoropropylene oxide represented by the formula 0 

13. A chamber cleaning gas according to claim 1 1 comprising CF 3 COCF 3 . 

14. A chamber cleaning gas according to claim 1 1 which further comprises at 
least one monomer gas selected from the group consisting of He, Ne, Ar, H 2) N 2 and 0 2 - 

15. A chamber cleaning method comprising the step of treating a plasma CVD 
chamber of a semiconductor integrated circuit production device with at least one 



comprising at least one gas selected from the group consisting of 



v 



and 




CF o C=0 



chamber cleaning gas selected from the group consisting of 



v 



and 




marked claims 



16. A chamber cleaning method according to claim 15 wherein the chamber 

CF-CF-CF- 

3 \/ 2 

cleaning gas is hexafluoropropylene oxide represented by the formula 0 

17. A chamber cleaning method according to claim 15 wherein the chamber 
cleaning gas is CF3COCF3. 

18. A chamber cleaning method according to claim 15 which further 
comprises at least one monomer gas selected from the group consisting of He, Ne, Ar, 
H 2 , N 2 and 0 2 . 



-2- 



marked claims 



ATTACHMENT B 

Clean Replacement (Entire Set Of Pending Claims) 
Following herewith is a clean copy of the entire set of pending claims. 



1 1 . (Amended) A chamber cleaning gas for plasma CVD chambers 

CF-CF-CF- 
3 V 2 

comprising at least one gas selected from the group consisting of 0 



and 



CF.C=0 




12. A chamber cleaning gas according to claim 1 1 comprising 



CF-CF-CF 



hexafluoropropylene oxide represented by the formula 0 

13. A chamber cleaning gas according to claim 1 1 comprising CF 3 COCF 3 . 

14. A chamber cleaning gas according to claim 1 1 which further comprises at 
least one monomer gas selected from the group consisting of He, Ne, Ar, H 2 , N 2 and 0 2; 

15. A chamber cleaning method comprising the step of treating a plasma CVD 
chamber of a semiconductor integrated circuit production device with at least one 



CF o c=0 



chamber cleaning gas selected from the group consisting of 



v 



and 



CF 



3. 



- 1 - 



clean claims 



16. A chamber cleaning method according to claim 15 wherein the chamber 

cf 7 cf-cf 0 

3 V 2 

cleaning gas is hexafluoropropylene oxide represented by the formula 0 

17. A chamber cleaning method according to claim 15 wherein the chamber 
cleaning gas is CF3COCF3. 

1 8. A chamber cleaning method according to claim 1 5 which further 
comprises at least one monomer gas selected from the group consisting of He, Ne, Ar, 
H 2 , N 2 and 0 2 . 



-2- 



clean claims 
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Exhibit Products 

'"^'^ub^e pushing and coating equipment, exposure equipment, resist coater/ developer, 
eSmL, SeV dry), CVDdevice, sputtering apparatus, cleaning system, ton doptng 

system, laser annealing system, etc. 

LCD C SXiSX^ *» ^ — ™ bbing eqUiPmenn Adhesive/ 
Su™scLn printer, spacer dispersion equipment, pasting equ.pment pressur ad e ve/ 

hardening equipment, liquid crystal injection equipment, sea hng equ.pment, cell separahon 

equipment, TAB mounting equipment, deflector plate attachmg equ.pment, others. 

aging equipment, others. 

PartS a ^Ts«c substrate, G.ass substrate with ITO film, color filter, resist, developing fluid, photo 
mal herein mask driver controller LSI, gas, orientation film, liquid crysta matenal spacer 
ma er'irdeflec ion p ate, phase differential plate, light guiding plate, diffusion plate, l.gh, 
»Sn sheet v Lon angle expansion film, back light unit, lamp, anisotropic conducive film, 
me arr«ell target, protfctivefilm target, dielectric target, insulator target, dry film ^for 
TandblTsUng, shieW fifm, conducive paste, insu.ating paste, fluorescent matenal, sandblast.ng 
material, sealing material, others 
lDS ^^^^S^^^on equipment, array inspection equipment, 
film pressure/ resistance measuring instrument, prober, environment test equ.pment, repa, 
equipment, others 

^S^'SXSiEL, electrostatic remedied products, air conditioner/ gasrelated, 
deanTng/ chemUsolutlon related, piping, valve, filter, pump, mass flow controller, cassette 
carrier, production control system, process control system, others 
^Z^TJZcZ^TZa tool, quality contro. system, process <*n.rol system, 
others 

Clean room Related Products/ Equipment 

UqUid Ssmt?I^ crystal display/ module, ..quid crysta. projector, others 

Plncma riUnlav Pnnpl 

http://expo.nikkeibp.co.jpAcd/2001e/kaijo.html 
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0rgan oSilHiln. material, electrode materia., sealing materia., phosphor, color filter, film 

generating equipment, display panel module. 
Other Flat Panel Displays 

Micro display, inorganic EL, DMD, FED, LED, others 

Imaging ^J^^ induding image compression/ expansion LSI, various boards 

Display applied products 
Newspaper, publication, survey 



http://expo.nikkeibp.co.jp/lcd/2001e/kaijo.html 



02/08/22 



Semiconductor and Vacuum Produc^J^ting 

STANDARD EQUIPMENT INDEX 



1/2 *<—is 



PROCESS SYSTEMS 
DRE-1000 SERIES SYSTEMS: SINGLE CHAMBER PLASMA PROCESSING. 

DRIE-1200-LL-ICP {NEW It) : HIGH DENSITY PLASMA ETCHER FOR ANISOTROPIC APPLICATIONS. 200mm WAFER CAPABILITIES. 
MPS-2000 SERIES SYSTEMS: INLINE MULTI-CHAMBER PLASMA PROCESSING. 

PD S-6000 CLUSTER TOOL: PRODUCTION SYSTEM WITH CENTRAL DISTRIBUTION LOADLOCK & ROBOT. 
DRIE-UOO-LL-ECR: DRIE SERIES HIGH-DENSITY PLASMA SYSTEMS WITH ELECTRON CYCLOTRON RESONANCE SOURCE. 
UHV-CVD-5000: ULTRA-HIGH VACUUM CHEMICAL VAPOR DEPOSITION. 

VES-3000 BELL-JAR COATERS: VACUUM EVAPORATION / METALLIZATION. THERMAL, E-BEAM & SPUTTERING. 
CVP-300 SYSTEM: THERMAL CVD VACUUM FURNACE IDEAL FOR RESEARCH AND SMALL-SCALE PRODUCTION. 
PECVD-60 SYSTEM: R&D MICROWAVE PLASMA CVD. DIAMOND. BORON NITRIDE, SILICON CARBIDE, ETC. 
LPE-4750 SYSTEM: PRODUCTION LIQUID-PHASE EPITAXY. GaAs, GkP, InP. ETC. 

MSI-3000 SYSTEM: A COMPLETE MASS SPECTROMETER GAS HANDLING AND INLET TOOL FOR GAS CONTROL AND NUCLEAR SER VICE 
APPLICATIONS. 

LRGAS-100 -200 -300' RGA GAS ANALYSIS SYSTEMS MOUNTED IN A MOBILECART. COMPLETE WITH 100, 200 OR 300 AMU RGA HEAD. 
^^^^ ^^Tu^OHmJTE^ AND CONTROL PANEL. DRY (OIL FREE) CONFIGURATIONS AVAILABLE. 

MOCVD 500-A: AN R&D METAL-ORGANIC CVD SYSTEM. 
MBE-6000 SYSTEM: R&D MOLECULAR BEAM EPITAXY. 

P A-3000-A ETCHER: A BATCH PLASMA ASHING MODULE. APPLICATIONS FOR CLEANING WAFERS. PC BOARD DESMEARING. AND 
REACTIVE ION ETCH. PROCESS UP TO 200 SILICON WAFERS PER LOAD. 



GENERAL PURPOSE EQUIPMENT 
VACUUM CHAMBERS: ALTITUDE TESTING, DEGASSING. INERT GAS STORAGE, IMPREGNATION, ETC. 
GLOVEBOXES: PROVIDES INERT ENVIRONMENT FOR HANDLING & STORING REACTIVE MA TERIALS. 



ACCESSORIES 

BURNBOX / SCRUBBER MODULES: TREA TMENT OF COMMON SEMICONDUCTOR PROCESS EXHA UST GASES. 

VARI-VAC ® GAS METERING VALVES: A LOW COST METHOD OF DELIVERING PRECISION GAS FLOW. 

PHOTORESIST CURING SYSTEM: THERMAL BAKE OUT PROCESSING FOR SUBSTRATE SIZES TO 12" X 12" SQUARE. 

GAS DISTRIBUTION: TEK-VAC OFFERS VARIOUS ENGINEERING, DESIGN, AND MANUFACTURING SERVICES FOR EQUIPMENT SUB- 
ASSEMBLIES. 

FT ,0— MASTER FM-2001 : A POWER SUPPLY. FLOW CONTROL, AND FLOW READOUT DEVICE, INTENDED TO CONTROL MOST COMMERCIALLY 

, . ^ 02/08/22 
http://www.tekvac.com/prodmdx.htm 
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Semiconductor and Vacuum Product|^King 



A VAILABLE MASS FLOW CONTROLLERS. 

ION GAUGE TUBES: STANDARD BAYARD-ALPERT IONIZATION GAUGE TUBE WITH YOUR CHOICE OF FITTINGS (TUBULATION. CONFLAT 
KF-25). 



http://www.tekvac.com/prodindx.htm 
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